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iwm%i mmm 

[mm<D%ffi] Al Ga I n P &n%m^m*-¥Z *r*sV m\&T$$&%m 

nl^5y KMfc, |n^7>y KM J: »J/t> K^r^y^ai* 
;i/^-#/h£V^IftoA 1 G a I n p^ft^^tisfr P, fc, 
MJ:yA> K*^y^:n*;i^-#*£V^IftopMA 1 Ga I n PJMt^igtfS 
#fl^e>fcS*^y KM*. G a P^&ftSpIf-f > K^Ii:&«IlfcA 1 
Gain P^»3fei^M:nif :r.A££v*T, JifBpM^y KMfc 

*J:y%/^SV^W»^e>fe«^*3^»W■e>*lTV^«ii:€:#^^i:•r*A l Ga 

HMt®2] ^Sfc^-f 3*$_tlC 'J>iS!<i:tiAlGaInPM^ 
%¥#fl^e>&£ nf^5*; KJS |nl^7>y KM J: *J^> K^-w^a:* 
;i/=¥-*Vh£v^j£(£>A 1 Gal n P^-^^##:jb^^<5?SttJg^> Steffi 
Ii l JA> K^r-¥ ^/^ni^;i/^-^7v^VN|fl^(©p§?A IGaIn P 

mik-frhteZV^v FMt. G a p pM^-t > K^Mii&fltMLfcA l 

Gain P9M&7fcili^ffiXfc 0 #:^^;i/i?;c/\fC£^T. JtSBpM^y KMfc 
_hS3p3!tf -r > K9M£©ISJ»c, A> K^*y:7x*/l/3f-#J:flB?SttM«fc U 

_fcffipM*^y KM J: U v^»^fe*s*^M*«®W&tiT v^S 
ii:l:Mi:t5Al Gal nP3M&ftttm^X9*i'Vfl'V*/\ a 

[»*^3] ±mft&m<Dmmm& vmT*&z>m&mi ^t^tzizmmo) 

A 1 G a I n P^l3l6Wl fcT* 3r ;i/ 9 a: A. 

[»*^4] JtaB^M©^^UT»a««5X 1 0 17 c m~ 3 J£*± 5 X 1 0 
18 c m" 3 gTt'feSi^ 3 lCfHi©A 1 G a I n P^UBfciS^Mxif * 3f 

[»#^5] -hSB*f#M#-hl3p3!*9y KM fcte^EE'&'r e>fc 
1 ££S;£2fClB«tf>A 1 G a I n P ^TfcUi^fflx 3f 2/ m/N 
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[if 6] JLSBcfr&jgtfA 1 G a I n GalnP, AllnP, G 
a As. AlGaAs, GaAsP, InGaAsPffl^TpIli^^yK 

jf<fcy*A>K=¥^y £ v^s jt © % <d & e> & i * tt 2 (c ta« 

©A 1 G a I n P^&ftSfrfSxtf #3f 5/*/l/#x/A. 

[8t#3g7] _hffiGaP;fr&fc5pM?-f >KtfJS©ffcfo»;tC, Ga x I 
ni _ x P (0<x^l), A 1 y In^P (0<y £ 1 ) £>&VW±A l z G a 
1-2 P (0<z^l) tf^V^nTV^ff^l £fcte2 Kffi«<Z>A 1 G a I n 

;i/=F-#/h3V\«C©A 1 Ga I nPM^W#^e.^5™i:, K?Stt 
K¥ir ^x*^^-^t v>ifi«© pSA 1 Ga I nPM^ft* 
i^6JSi«^5y KS£* G a Pj&*£>fe* pSf>f> Ktfjg £ £;»Jg LfcttJg 

Millie, A> K^^ ^yx^;i/^-^_fciBpM^^^ K*J:y/hSV%M»J^ 

[»*«9] mm^m-t^m^lZ, ^<tt,AlGaInPM^ 
ftf*#*&!&*nlf5'y KM*:, ini^7-y KM J: *JA> F^y^ 
tf/hSV^fflflt© A 1 Ga I n P#ffc^#¥###e>&S?SfxMi:, M^ffi 
Jf£ l JA> K^y^X*^-^tV^©plA 1 Ga I nPM^W 
*#3^e»«sS^^y KMfc, G a Pfr&fcS pifO F^l^S:iIl^I 
#C*«&«ttfc$M6f&^K:;j3V*T, _hffipM^^>y KM fcJtffip 3! -f > Ktf 
MiKDRgic, ^>K^*s/:/:n*/b^-#±|B?SttMJ:yfc:*£<. _hfBpM^ 
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1] ±&I>mft&M<D**VYmmifi5Xl 0 17 cm~ 3 jeU:5 
X 1 0 18 cm%T^SfMl OICjBlCD^**?. 

8 * fctt 9 JCffi*©^^. 
[M13] ±E^4fl^AlGaInP, GalnP, AllnP, 
G a A s % A 1 G a A s , GaAsP, I nG a A s P0tfJt*pSittt^7^ 

±fHGa Pjd^&Spi-?^ >K9M<Z>f^t)»JJC, Ga x 
l ni _ x P (0<x^l) , Al y In H P (0<y^l) &SVUiAl z G 

a 1-z p (o<z^d tfm^bnT^&m&Tg.s&fcitQizmm&mytm?'* 

[0 0 0 1] 

#3fcIJ!tt, A 1 G a I n P^%3fellf 5 0 n m (jfcfi) 

5 5 0nm (MIS) CDM^c) bf ^ * oi/\fttJf»^3(l-?-JCWr & = 

[0 0 0 2] 

*jfi, A 1 G a I jiP&^¥$3ri/vfyy^J\Zm^XmT&-t2>ftftm*£V 
[0 0 0 3] 

04 tt»3t?RS5 9 0 nm©A 1 G a I n P^IS^Vpf- Klxtf^df^t 
[0 0 0 4] 

IMlC^t* :nfc?# 3r$/^;W oc/Mi, nlGaAslflOitC, ngGaA 
s^>>77l2 > ni (A 1 q y Ga y ) Q>5 In^ P^5*; FM 3 > T> 
F-^ (Al 0il Ga 0>9 ) Q 5 ln 0>5 P^ttl4, P M (A 1 Q ? Ga y 

3 ffl$E#¥ 11-3093218 
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} 0.5 1 n o.5 PM5S.t)fp§tfG a P^^f y K^f6 fclf&xif 

[0 0 0 5] 

^T©zctf^^r^^;i.M2~6i±^-#^:M^^^ (J^T TMOVPEj t 
tt, AlGaAsf (A1M0. 6 J£*_t) ^ £ *l£ ZL 1 

[0 0 0 6] 

[0 0 0 7] 

IC^LfcA 1 G a I n P^#)!3fe#>f Kiflxt:* ^S/^^^xA 
OplG aP^> K^I6 ilpgA lGalnP^f KM 5 <Z)'\7^n#®'ft' 

© IE 7L <D & W} -JS l»J £ ^ L T V \ £ 0 
[0 0 0 8] 

pfGaP'JO K^f6i: pS (Al 0>7 G a Q3 ) Q 5 I n^g P * ^ >y 

(*i»RBW©«fir»M^jE?L©#lf<z>«fJfi:)a;S) #38£-r<5. r 
©S^KMii, Fitm^fC plGaPfOK'Jle^^pI ( 

A 1 Q7 Ga y ) Q5 I n Q 5 P ? ^ y KM 5 ^©lEJLcO^tfr ££rtf 
!&5„ #3fc#>f>r-K©JE#lRr«BE ttfrftMBJBE : 2 0 mAltiOt 

V*. p^Ga P?^ > F?M6£MV^#g3fe#V;*- FtCfc^TWu HS*I^*£E 

[0 0 0 9] 

e>tl^A 1 G a I n P ^ftfg^JSx tf # *^;i/?:tA&tm^f^£$i#fc-r 
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£ 3 £iC&5 D 

[0 0 10] 

±SBB»&a«-rSfc«)JC*»g!©A l G a I n PSMSjfeSfr^JBxfcr***/* 
" ^KJtlC, 4>&<£%A IGa I nPM^fftfr&ftSnl 

KMil. ni^5«y KM J: »JA> KSf-V y :7x#;i/=F- *VJn$ V^fl/&<Z> A 
IGa I nP|Mf»^j:5ffittIi:, *S1£Ji<fc *J /t> K^-V <y :7°x* 
^¥-^H«0pSA 1 G a I n P^ftl§r^¥^#^£&£*^y KJf£ 
„ G a P^e>&& piH^-f ^Kfft&ilbfcAl Gal nPM^i^ffli 

y K^y-7x*;i/¥-#pM*7*y KM J: U *>/h£ v^^b&S^&M^IS: 
Vf £ tl T V* & *> © T? & & „ 
[0011] 

iifc^lMcDA 1 G a I n P^#§^*^ffixif # 3f iaS, 
m-tZ>m$L±iZ, ^<t=bAlGa I nPM^ifl^^^nS^y 
KMil. nMZ 59 KJSJ: »JA> K3r * v :7°x#;i^-#/In£ V^fif£c7> A IGa 
I nP*ft^*4M»#:fr&fe<&*SteM^ ?SttJfJ:yA>K^^?/^3i*/l/^- 
^#v«©pSA 1 G a I nPM^W»^^^7'3; KJft, G a 
P^^SpIf>f > Fflt^tfbfeA 1 G a I n P^TfcJfi^Jgxtf # 3f 
^^x/^cfcv^T, pI^7^ KMi: pI 1 ?^ > K^MiicomUc ^>K¥ 
t7^x*;b^-«Ij: y P S^5>y KM J: »; =fo^S v^Mfrb 

& £ ^M i^Wt V £ tl T V a S % (D T* & § . 
[0 0 12] 

JilB«fifcK:init*»W©A 1 G a I nPM3fcSR?fflxt:*^S/ir^9i;Ntt 
[0 0 13] 

±ffi#J*JCin*:*:#E©A 1 G a I n P^»^*^MxtT # ^fi/^Wi/Mi 
. MIliD^I' y7»5X 1 0 17 c m" 3 J^± 5 X 1 0 18 c m" 3 J^TT*fe-5 CD 

5 ffi!E#¥ 11-3093218 
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[0014] 

±mmmzM7L*mm<DA 1 Ga i nP&mytm^m^x^isvfrv^/Mt 

[0 0 15] 

±mMmzfiax.*mm<DA l Ga I nP^ftiji^Mxif*:**/^;!/^;!:/^ 
, frftMtfA IGalnP, Gain P. AllnP, G a A s , AlGaAs 
, GaAsP, I nG a A s P0tfiT*pi#itt^7«y KM £ *J%^> K^y 

[0 0 16] 

J:iB«J& JC j&D X. #38 A 1 G a I n P^lfe^^fflxtf^^e/^^^ai/Mi 
„ GaP^P,^SpS«)>f >K^l0ftt)»JtC Ga x I n -j_ x P (0<x^l 
) „ A l y In H P (0<y^l) &£V^£A 1 2 Ga^ P (0<z^l) 

[0 0 17] 

*/l/^-#/.h3^}|HfiR©A 1 Ga I nPM^^&ftSffittl^ 

7 ^X^A^-^tV«0 pSA 1 G a I nP3Mfc#*&¥ 

# & w e> *i x v > -5 =fo © -e 2b Z> o 

[0 0 18] 

Sfc^WCDftataR^^ ^«ft?:ttS*t±tC, ^<fctAlGaIn 

^x^^-ii,vh$»AlGa I nP*ft-&*»^##^e>«i*?SttJ»^, 
?SttJS4: K^*;7 , i*^-^^««OpiA 1 G a I n PiMfcli? 

%¥*ft;fre>&£?9>y KJf fc, G a P^^^p^O KCIil^Ibfc 

6 ffiSE#¥ 11-3093218 
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[0 0 19] 
[0 0 2 0] 

±fS^iC*U^*^©ie3 l 6^^ pi^I©^r^'J7iI^5X 1 0 17 
cm" 3 £(J:5x 10 18 cm" 3 aTT^50^tlV>. 
[0 0 2 1] 

[0 0 2 2] 

±mmmizm^mm<Dm^tmw. ^#«#a lGaup, g a i n p, 

AllnP, G a A s , AlGaAs, GaAsP, I nGa A s PO^pS 
[0 0 2 3] 

y JC, Ga x I ni _ x P (0<x< 1), Al y In H P (0<y^ 1 ) 
V>&A1 Z Ga 1-Z P (0<z^l) &MV*T%J:V\, 
[0 0 2 4] 

pSA lGalnP^*; FltpSG a P ^ >f > K?JS£ 
<EWC pSA 1 G a I n PJf «fc»; K3f -V V 7<D&& V^&Jf 3. 

fclCfcot, piA IGa InP^7'yKIilplGa PJS£tf>'\7 : -n#®CE> < * 

[0 0 2 5] 

#T> *^^©A 1 G a I n P*«3t*-?«xfcf^f ^2/^^/9 ai/\2itJf»)t* 

7 ffilE#¥ 11-3093218 
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[0 0 2 6] 

#U!E!J!©A 1 G a I n P^^i^Mxtf ^^pi/^;i/^3i7N(Z)#^[«, pSA 
lGaInP^77Ki5 tpiG a P f7 -< y Ktffll 6 tKDffiiZ. p§?A 1 G a 

[0 0 2 7] 

mzit^mmcDA iGain p^ytm^-m^ziri/vjiy 3i/\jkT$mytm 

[0 0 2 8] 

PS (Al 0>7 Ga y ) 0 g I n Q5 W5v KM 5 £. p M G a P ^7 >f > K 
?JS6 £<Z>|fflK. ^S^^^-g>r^lCj:oT. pS (A1 oj G a 0>3 ) Q>5 
I n Q5 YZ^v KM 5 t. pSG a P^>f > K^16 ^©^^n^SOm^ll^M 

fe«^I^M<fc Ufc/hS <!&ot^S. ) „ r®AlGaInP«i^llf 
[0 0 2 9] 

[HdfcM] 

® 1 t£#5§i53(/DA 1 G a I n P^^^^M^lf # 3r£/-v;i/^ ai/NCD— HJ£#I 

KM x tf # dp */ v ;i/ * 1 ;\ -Vtiim * Z> . 
[0 0 3 0] 

mi iZ^-tA 1 G a I n P^^^SR^fflxhr^^rS/^^/^x/Ntt, ngG a A 
s^£l±lC. MOVPEi?, ni (SeK-^) G a A s A y 7 y M 2 , n 
3? <SeK-*> (Al 0i7 G« y ) 0>5 ln 0>5 P^^KIS, 7>K- 
^ (A 1 0>1 Ga 0i9 ) Q>5 I n 0>5 P^ttjf («T r ?Sft®J ) 4, 

Pi (Zn K-y) (Al 0 ? Ga 0>3 ) Qb I n 0<5 P95y KM (JWT r P 
M*9yKJSj fcv^. ) 5£Ji3fc/fcR3i*\ z.® p *7 v KM 5 cDJtlc, ^ 
»W©^Sfip-ra)*^JSi:LT©pS! ( A1 o.i Ga o.9 } 0.5 1 n 0.5 PJ * 

8 ffiH#¥ 11-3093218 
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(£tf ^m^\^ns.i&mmi t^? 0 ) 7&MovpE^auioonm^ 

Pi (ZnF-y) G a P ^ >f > K^I6 £ 1 0 ^ m^^-Brfe^itf ^ 

^ff P M (Z n K-:/) GaPUO /tm^^f fefe0&^lfc o 
[0 0 3 1 ] 

o r r, #actf^^e/^;yM2~7(D^3iSttO. 3 — 3. 0 n m/ s . V/ 
III Jfctt 1 0 0~6 0 0 T'lfof:. -€"tf>^ Xtf#^-Wl/?;i:/\£ftn:LT, 

[0 0 3 2] 

^^-f KdDf y^tSli, 3 0 0yttm#T% ^y:7TiB^MCn3! 

^A. — i^-etl-?tl6 0nm, 1 0 n m, 5 00 

nmGHEJCsJfeifU p^*ffiM:, — yTfr. tetc^ti-^ti 6 0 n nu 1 

Onm, 1 0 0 0 nmOlCif bfc„ $e>lC, 3®f 7^^^fAfflL/t» ft 

[0 0 3 3] 
[0 0 3 4] 

HHJCfeV%T^IR^*»W©»«5R : ? : ( (Al 0tl Ga 0>9 ) Q5 I ^0.5 P 
[0 0 3 5] 

2fC|§H^©A 1 G a I n P&383fe*^M^# &M^fc$!bfc#>f 
FOJE^fiMtffitt, t£5fctf>28ft*V*- F©JB#fcJ«EE2. 4 0VfC*fbT 
1. 8 0V^t<iitSrt^t'ife. 
[0 0 3 6] 

9 mSE#¥ 11-3093218 
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©T'&U, ZL&mUfamB. 1. 8 0 V £ V* -5 'fitted ^ICAlGalnPM 

-e&5 (oJUAl GaAs>?o K?«&ffiv*fc»^©JB#fer«m*:WL^ 
o ) . HH*lRf«£Efi««7S:^S«rfcJC«feoT, pSGaP-^OF^I 
6 £ P M^7f KM 5 t©^\^n#®©«^|^McD^$:+^{c*iiMT^^ 0 3; 

[0 0 3 7] 

JEfBMJS 7 & W £ H , 4 # £> 0 3fc # ft«jE<£M« 7 tc J: »J ift JR 3 *i 

, LED0M'J{i}tf^S®t:l<^otLt9= Lfc^oT, JB#faS£E 

[0 0 3 8] 

ffi#fa*ffi®«Jf 7©SMi3!tt, pS^7yFl5WpSGaP-)^> 
ItHCpit$>Srt«l<, f©^'J7Htt5X 1 0 17 cnT 3 jeLfc 
5X1 0 18 cm" 3 J«TT^5'i:Wt Uvn 0 jR#fa*JBE<Bi*Ji 7 y y$R 

1^5X1 0 17 cm" 3 J^Tlc^^>i:, JB#fa«ffiffi«*7©«t£*^<j&oT 
, Jg#fil«E#i*<fcoTL*3. t fc^ t 'J 711^ 5 X 1 0 18 c m" 3 g±t: 

o 

[0 0 3 9] 

Jl#[«JSffi{g^Ji7tt, m&SpIf5*; KM 5 Z&^miirVT^&ZLii 
^©<ST^> piGaP^O RI6©SS©1U fcy^fclfflffitf*^-**,, 
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[0 0 4 0] 

[0 0 4 1 ] 
[0 0 4 2] 

mjjfan&<Di&^mytm3-tfnbtiz> a iGain p&mybm^m^**^ 

[0Mtf>«Mfe§£tE] 

[01] 

[0 2] 

*»W©A 1 G a I nPrnie^^-Mxtf^^ez-v^^ac^tK^^fCj: 
[03] 
[04] 

ft%WL&$ 9 0 nm<DA 1 G a I n P^fg^-f tf- FMxfcr* * S/^r x 
[05] 

04 KTfrhtcA 1 G a I n KJBx fcT* 3^>^;i/? a: A© p M. 

G a P > F^It plA lGalnP^-y FJfCD'V-r n#®#jfi(D /t> K 
«3t<Z>M!0T*&-5o 
[f£#tf>M] 

1 (nlGaAsll) 

2 nlG a A s Ay 7r M 

1 1 miE#¥ 11-3093218 
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3 ni (Al 0>7 Ga 0i3 ) 0 _ 5 In 0i5 P^7FI 

4 7>K-^(Al u Ga 0>g ) I n 0 _ 5 Pffiffil (?StI) 

5 piAlGaInP^7yKI (pI^7»;KI) 

7 fr&m (JlB£|pJ«ffi<£^Ji) 
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[01] 



mm 



pMGaP^-OK^Ji 
(Zn:5E18cm- 3 ) 



pS2(AI Q ^Gao 9 ) 0 5 ln 0 5 P 



pS(AI 0 7 Ga Q 3 ) 0 5 ln 0 6 P$^yK» 

(Zn:7E17cm~ 3 ) 

7>f>-7°(Al a -,Ga 0 , Q ) 0 5 ln Q . S P;£14J1 



nU(AI 0> 7 Ga 0 3 ) 0 5 ln 0 5 P£5?KJB 
(Se:7E17cm- 3 ) 



nMGaAs/ ^y^yM 
(Se:5E17cm- 3 ) 



nSGaAsUlK 



— 1 



1 
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[02] 




m % m n m cv) 



miiE#¥ 11-3093218 
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CH4] 









6- 


(Zn:5E18cm- 3 ) 




5- 


pM(AI 0 7 Ga 0 3 ) 0 5 ln 0 
(Zn:7E17cm- 3 ) 




4- 


- 7>h*-r(Al o l Ga 0 . 9 ) 0 5 


ln Q 5 P;St£/I 


3- 


n^(A! 0 7 Ga 0 3 ) 0 . 5 ln 0 . 




(Se:7E17cm- 3 ) 




2- 


nSGaAs/ ^y~?Tf§ 
(Se:5E17cm-3) 


1~ 


nMGaAs3£#R 



3 
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4 
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#5£ 11 — 12 O 12 1 

mm} 

mm} m^^BcDi&^n^tm^m^^^ a i Gain p^w^mi 
tr # * ;i/ ? i A&rmftit^ fcH^f & . 

[JBfc#«] PSA 1 G a InP^77 Kl5tpfG aP^O Kfl6t 
CD^IC, pMA 1 G a I n P jf 5 J: *J K3r-V y :/<Z>/h£ V^&Jft bT0 

MH#l*J«ffi{£MJi7 Sr^ttSZliltCioT. plAlGa InP^7>y KM5t 

pSg a pi^w > t&^u&mv^&m^m&mtttfflifflzti. 
[s^H] m i 



i 
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m m a 



m&m^r [000005120] 

1 . mm*ZE 0 1 9 9 0^ 8^210 

ft ^ Hj&mii§M«#c*± 

2 . MM^n 0 1 9 9 9^11^260 



i 
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